In-situ removal of ammonium and lactate through electrical means for hybridoma cultures.
Ammonium and lactate are two known toxic products detrimental to mammalian cell growth and productivity. An electrokinetic technique, utilizing an electrophoretic mechanism, was developed to remove these cellular wastes in-situ from suspension hybridoma (ATCC CRL-1606) cultures to enhance cell growth and productivity. This technique applies continuously a dc electric field to selectively remove the electrically charged wastes. The experiments were shown to be successful in the removal of externally added 10 rnM ammonium and 45 mM lactate while maintaining the chemostatic condition of culture medium in a cell-free condition under an electric current density of 50 A/m(2). Toxic levels of ammonium were added, ranging from 7.5 to 12.5 mM, at the start of the hybridoma culture, and the applied dc electric fields were able to completely remove these added materials. This in turn released the inhibition and restored the cell growth. Finally, this electrokinetic technique was applied to the batch and glutamine fed-batch hybridoma cultures. At an applied electric current density of 50 A/m(2), this was able to completely remove cell-produced ammonium and increased the cell growth and antibody titer by 30% to 50%, respectively, compared to the control experiment in the absence of the electric field. Lastly, the applied electric current density of 50 A/m(2) did not affect cellular functionalities such as glucose and glutamine consumption and antibody productivity.(c) 1995 John Wiley & Sons, Inc.